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abstract: Objectives: This study aimed to determine students’ overall satisfaction with clinical simulation 
sessions and compare the satisfaction levels of obstetrics/gynaecology (OBGYN) students (group one) and internal 
medicine students (group two). Methods: This study was conducted from January to June 2019 at the Arabian Gulf 
University, Manama, Bahrain. Students from year five were included and offered sessions that used simulations to 
support clinical skill development. Data were collected using a five-point Likert scale (i.e. strongly agree, agree, 
neutral, disagree, strongly disagree) via feedback forms. Results: A total of 150 students were included in this study 
(response rate: 99.07%). In groups of seven, the students attended five cycles of simulations with two sessions per 
cycle in each specialty over six months. The mean percentage of responses of “strongly agree” and “agree” was 97.8 
± 2.3% in group one and 95.7 ± 2.7% in group two. The satisfaction scores of group one were higher than those from 
group two for all statements. Significant differences were found between groups one and two in their responses to 
the statement of whether the simulation session was relevant to clinical practice (100% versus 92.9%; P <0.001) and 
whether the debriefing session was useful (98.1% versus 94.8%; P = 0.015). Conclusion: Students indicated high 
satisfaction after attending the simulation sessions; however, OBGYN students were more satisfied compared to 
those studying internal medicine.
Keywords: Simulation Training; Patient Simulation; High Fidelity Simulation Training; Undergraduate Medical 
Education; Bahrain.
الهدف: هدفت هذه الدرا�سة اإىل حتديد مدى ر�سا الطالب ب�سكل عام عن جل�سات املحاكاة ال�رسيرية ومقارنة م�ستويات ر�سا  امللخ�ص: 
يناير  من  الدرا�سة  هذه  اأجريت  الطريقة:  الثانية(.  )املجموعة  الباطني  الطب  وطالب  الأوىل(  )املجموعة  واالتوليد  الن�ساء  اأمرا�ض  طالب 
املحاكاة  ت�ستخدم  اخلام�سة وتقدمي جل�سات  ال�سنة  البحرين. مت ت�سمني طالب من  املنامة،  العربي،  اخلليج  2019 يف جامعة  يونيو  اإىل 
ب�سدة، موافق، حمايد، غري  )موافق  البيانات با�ستخدام مقيا�ض ليكرت املكون من خم�ض نقاط  ال�رسيرية. مت جمع  لدعم تنمية املهارات 
موافق، ل اأوافق ب�سدة( عرب مناذج املالحظات. النتائج: مت ت�سمني ما جمموعه 150 طالًبا يف هذه الدرا�سة )معدل ال�ستجابة: 99.07%(. 
يف جمموعات من �سبعة، ح�رس الطالب خم�ض دورات من املحاكاة مع جل�ستني يف كل دورة يف كل تخ�س�ض على مدى �ستة اأ�سهر. كان 
متو�سط الن�سبة املئوية لالإجابات "اأوافق ب�سدة" و "موافق" %2.3 ± 97.8 يف املجموعة الأوىل و %2.7 ± 95.7 يف املجموعة الثانية. كانت 
درجات الر�سا للمجموعة الأوىل اأعلى من تلك اخلا�سة باملجموعة الثانية جلميع الإفادات. مت العثور على فروق ذات دللة اإح�سائية بني 
املجموعتني الأوىل والثانية يف ا�ستجاباتهم لبيان ما اإذا كانت جل�سة املحاكاة ذات �سلة باملمار�سة ال�رسيرية )P >0.001؛ %92.9 مقابل 
%100( وما اإذا كانت جل�سة ا�ستخال�ض املعلومات مفيدة )P = 0.015؛ %94.8 مقابل %98.1(. اخلال�صة: اأبدى الطالب ر�ساهم العايل بعد 
ح�سور جل�سات املحاكاة. ومع ذلك، كان طالب اأمرا�ض الن�ساء واالتوليد اأكرث ر�سا مقارنة باأولئك الذين يدر�سون الطب الباطني.
الكلمات املفتاحية: تدريب املحاكاة؛ حماكاة املري�ض؛ تدريب حماكاة عايل الدقة؛ التعليم الطبي يف املرحلة اجلامعية؛ البحرين.
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Advances in Knowledge
- Students from obstetrics/gynaecology (OBGYN) and internal medicine specialities found simulation-based learning helpful for 
improving their clinical skills. 
- OBGYN students were more satisfied with the clinical simulation sessions than internal medicine students because they were able 
to practice cases they would not normally be able to work with in ward-based teaching due to reasons such as patient privacy and 
discomfort. 
Application to Patient Care
- Simulation can be especially useful for improving clinical skills in specialties that require hands-on practice, but fewer opportunities are 
given to practice the procedures due to the critical nature of cases or patient concerns.
- Undergraduates can be trained in both technical and non-technical skills using simulation-based education, as it fosters higher retention 
of knowledge and improves students’ future practice.
This work is licensed under a Creative Commons Attribution-NoDerivatives 4.0 International License.
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Clinical skills training is an important part of medical education because it plays a key role in training medical students to 
become qualified clinicians.1 Developing clinical skills 
requires a systematic approach for solving problems 
and providing skills appropriate for working with a 
team of clinicians; however, developing these skills is a 
major challenge for undergraduate medical students.2 
To address this challenge, simulation has been 
incorporated in undergraduate medical curricula as it 
provides real experience to students without harming 
patients.3 Research has suggested that simulation-
based learning better improves clinical skills and 
undergraduate comprehension compared to case-
based discussions.4 Issues such as patient safety, the 
busy schedules of consultants/specialist doctors, 
limited availability of real patients for training purposes 
and other related factors have led to the introduction 
of simulation laboratories and clinical skills practice 
centres to train medical students.5 Medical simulation 
is an increasingly familiar tool in many countries and 
is becoming progressively dominant in medical and 
surgical training.6–9 Research and advancements are 
needed to develop methods which can be used to 
address the issue of training undergraduates for clinical 
skills in the best possible ways. A literature review 
was conducted and studies from 2006–2016 showed 
that concern about patient safety is not new, as it is 
recognised in many countries with global awareness 
fostered by World Health Organisation’s World 
Alliance for Patient Safety which started in 2004.10 
However, there is very little literature comparing the 
usefulness of simulation-based teaching between 
certain specialities.
The Medical Skills and Simulation Centre 
(MSSC) at Arabian Gulf University (AGU), Manama, 
Bahrain, was launched in January 2018. The aim of 
the centre is to incorporate medical simulation in 
the undergraduate medical curriculum, providing 
a platform for undergraduate medical students to 
improve their clinical, communication and non-
technical skills (i.e. human factors) so that their practice 
can contribute to an improved healthcare system. 
The centre consists of clinical simulation rooms with 
high-fidelity manikins and part-task trainers which are 
used along with standardised patients and debriefing 
rooms. Part-task trainers are used to improve skills 
and high-fidelity simulators are used to improve 
competencies with full clinical immersion. Both 
provide the opportunity to practice different clinical 
cases and scenarios. Currently, medical simulation is 
introduced to students in the clinical year (year five) 
for OBGYN and internal medicine specialties. 
This study aimed to determine the overall 
satisfaction levels of students at the end of every 
clinical simulation session and compare these levels 
between OBGYN and internal medicine students. In 
addition, this study aimed to evaluate the usefulness 
of high-fidelity manikins and part-task trainers in 
simulation-based teaching for undergraduate medical 
students in these two specialties. 
Methods
This prospective observational cross-sectional study 
was conducted from January to June 2019 at AGU, 
Manama, Bahrain. Students in the clinical year (year 
five) of the Doctor of Medicine (MD) programme 
were offered five simulation cycles and each cycle had 
two sessions for a total of 10 sessions in each specialty; 
these cycles were offered during their rotation in the 
OBGYN (group one) and internal medicine (group 
two) specialties. The scenarios for simulated sessions 
were prepared by faculty members, all of whom were 
experienced doctors with clinical teaching experience. 
The scenarios were developed in accordance with the 
curricula of both specialties and were validated by the 
simulation expert of the MSSC. Training on the basics 
of medical simulation, facilitating sessions and using 
high/low-fidelity manikins was provided to the faculty 
members by relevant experts before teaching started 
in the centre.
Clinical simulation instructors facilitated the 
sessions, starting with pre-briefing followed by clinical 
immersion, hands-on clinical practice and debriefing. 
The instructors were aware that student feedback 
would be collected at the end of the sessions. The 
students were divided into groups of seven for each 
simulation activity; each simulation activity was two 
hours long. This rotation was repeated on different 
days to accommodate all the students/groups. 
 In the simulation sessions, two of the students 
were assigned the role of active participants while 
other students were observers. Jobs were distributed 
among the observers to closely monitor the active 
participants for aspects of clinical immersion, such 
as approaching the patient, taking patient history, 
conducting clinical examinations, carrying out 
investigations, undertaking patient management, 
assessing patient concerns/comfort, communicating 
with the patient and colleagues and corresponding 
with a consultant/senior doctor via the phone to 
present the case for further advice. To maximise the 
efficacy of the sessions, the observers were also asked 
to note the strengths and deficiencies of the active 
participants’ performances for discussion during the 
debriefing. 
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iStan (CAE Healthcare, Inc., Florida, United 
States), a high-fidelity manikin, was used for the 
internal medicine sessions. The part-task trainers for 
this specialty included: (1) a lumbar puncture trainer, 
(2) OpthoSim (OtoSim, Inc., Toronto, Canada) for 
practicing fundoscopy including retinal pathologies; 
(3) an abdominal examination trainer with different 
pathology options including organomegalies, aortic/
renal artery bruit and ascites and (4) other training 
aids. For OBGYN sessions, the high-fidelity manikin, 
Lucina (CAE Healthcare Inc., Florida, United States), 
was used along with part-task trainers that allowed for 
practicing pertinent skills, such as identifying cervical 
abnormalities and taking specimens for a cervical 
smear. 
At the end of each two-session cycle, student 
feedback was collected through a five-point Likert 
scale and included eight statements regarding the 
session, with responses ranging from “strongly agree” 
to “strongly disagree” [Table 1]. The data were stored 
and analysed using Statistical Package for the Social 
Sciences (SPSS), Version 14.0 (SPSS, Inc., Chicago, 
Illinois, USA). Descriptive statistical measurements of 
percentage and mean were used to analyse the data. 
The students’ overall satisfaction with the simulation 
sessions was estimated by calculating the percentage 
of the “strongly agree” and “agree” fields for each 
item. The “strongly agree” and “agree” responses were 
assigned a numerical value of one while the remainder 
of the responses were assigned a numerical value of 
zero. An independent samples t-test was conducted 
to compare significant differences in the satisfaction 
levels between the two groups. A P value <0.05 was 
considered statistically significant. Data collection 
was halted after six months of offering the sessions, 
once 75 students had completed their OBGYN cycle 
and the other 75 had completed the internal medicine 
cycle. 
This study was approved by the Ethics and 
Research Committee of AGU (E007-PI-04/18). As 
personal views were required, respect for participants’ 
rights, anonymity and dignity was given constant 
consideration. The forms did not collect student 
names, gender or identification numbers and were 
kept anonymous. An information sheet stating the 
purpose and aim of the study was attached to each 
form. 
Results
A total of 150 students participated in this study 
(response rate: 99.07%). As all students present for 
the sessions were offered feedback forms at the end 
of each cycle and there were a total of five different 
cycles, the potential total feedback was 375 forms. In 
total, 373 and 370 forms were received from groups 
one and two, respectively. All forms with incomplete 
responses were excluded. Finally, a total of 371 and 367 
forms from groups one and two were used for analyses. 
The average percentage demonstrating the 
satisfaction of students was 97.8 ± 2.3% in group 
one and 95.7 ± 2.7% in group two [Table 2]. Of the 
students, 93.3% in group one and 92.4% in group 
two responded that the prebriefing session was easy 
to understand (statement one; P = 0.639). Moreover, 
96.2% and 94.3% of students from groups one and two, 
respectively, indicated satisfaction that the learning 
outcomes of the simulation sessions were easy to 
understand (statement two; P = 0.213). All the students 
from group one agreed that the simulation sessions 
were relevant to their clinical practice (statement 
three); however, only 92.9% of the students in group 
two found them to be relevant; this finding showed a 
statistically significant difference between the groups 
(P <0.001). Concerning the opportunity to discuss the 
sessions during debriefing (statement four), 97% of the 
students from group one and 95.1% of the students 
from group two demonstrated satisfaction (P = 
0.175). With regard to the usefulness of the debriefing 
sessions after the simulation experience (statement 
five), 98.1% and 94.8% of the students from groups one 
and two, respectively, agreed that they were useful; 
this finding indicated a significant difference between 
the two groups (P = 0.015). The competency of the 
facilitators and staff (statement six) received high 
levels of satisfaction; 100% from group one and 99.5% 
from group two (P = 0.154). Of the students, 98.4% 
Table 1: Statements used to determine students’ satisf- 
action with clinical simulation sessions at the Arabian 




1 The pre-briefing was easy to understand
2 The learning outcome of the session were 
easy to understand
3 The session was relevant to your clinical 
practice
4 You were given the opportunity to discuss 
this session in the debriefing
5 The debriefing session was useful
6 Facilitator/staff in this session were 
competent
7 The session was useful to you
8 Overall, today’s session was good and well 
organised
*A five-point Likert scale was used (“strongly agree”, “agree”, “neutral”, 
“disagree” and “strongly disagree”)
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from group one and 97% from group two found the 
sessions useful (statement seven; P = 0.211). Finally, 
the percentage of overall satisfaction (statement eight) 
in both groups was similar; 99.5% and 99.2% in groups 
one and two, respectively (P = 0.645) [Table 3]. 
Discussion
The fundamental aim of healthcare education is to 
produce doctors who not only possess a good level 
of knowledge but are also capable of practically 
applying that knowledge.11 Applying such knowledge 
during medical practice means possessing clinical and 
patient management skills; however, developing these 
skills is a major challenge for future doctors.5 Many 
international bodies and institutions have universally 
agreed that, although clinical skills are key to medical 
practice, most undergraduate students who complete 
their programmes have theoretical knowledge but 
lack competence in clinical skills due to inadequate 
resources and opportunities.5 This persistent issue 
suggests the need to revise medical curricula and 
include simulation-based teaching, which provides 
an opportunity for students to apply their knowledge 
before beginning clinical practice.11
The findings of this study suggest that students 
involved in simulation-based training were highly 
satisfied overall with the sessions, finding them 
beneficial for practicing what they had previously 
theoretically learnt. These results are in accordance 
with a study conducted by Agha et al., in which 
undergraduate medical students reported that 
simulation-based learning is useful for improving 
knowledge retention and enhancing decision-making 
skills.12 Moreover, the results agreed with the findings 
of a study in which medical students found that clinical 
simulation sessions were a unique opportunity to learn 
by practicing and the students received feedback on 
their practice.2 Medical education using simulation, 
therefore, might be used to train doctors who possess 
the confidence and skills to handle problems in real-
life cases at their workplace.11 Researchers have 
demonstrated that competence is directly related 
Table 2: Mean scores of participants in the specialties of 
obstetrics/gynaecology and internal medicine who strongly 
agreed or agreed with the questionnaire’s statements
Statement 
number
Speciality Mean score 
(%)
1 OBGYN 0.932 (93.3)
Internal medicine 0.923 (92.4)
2 OBGYN 0.962 (96.2)
Internal medicine 0.942 (94.3)
3 OBGYN 1 (100)
Internal medicine 0.929 (92.9)
4 OBGYN 0.97 (97)
Internal medicine 0.95 (95.1)
5 OBGYN 0.981 (98.1)
Internal medicine 0.948 (94.8)
6 OBGYN 1 (100)
Internal medicine 0.994 (99.5)
7 OBGYN 0.983 (98.4)
Internal medicine 0.97 (97)
8 OBGYN 0.994 (99.5)
Internal medicine 0.991 (99.2)
Overall mean score 
(mean percentage 
± SD)
OBGYN 0.98 (97.8 ± 2.3)
Internal medicine 0.96 (95.7 ± 2.7)
OBGYN = obstetrics and gynaecology; SD = standard deviation.









1 OBGYN 25 (6.7) 346 (93.3) 0.639
Internal 
medicine
28 (7.6) 339 (92.4)
2 OBGYN 14 (3.8) 357 (96.2) 0.213
Internal 
medicine
21 (5.7) 346 (94.3)




26 (7.1) 341 (92.9)
4 OBGYN 11 (3.0) 360 (97.0) 0.175
Internal 
medicine
18 (4.9) 349 (95.1)
5 OBGYN 7 (1.9) 364 (98.1) 0.015
Internal 
medicine
19 (5.2) 348 (94.8)
6 OBGYN 0 (0) 371 (100) 0.154
Internal 
medicine
2 (0.5) 365 (99.5)
7 OBGYN 6 (1.6) 365 (98.4) 0.211
Internal 
medicine
11 (3.0) 356 (97.0)
8 OBGYN 2 (0.5) 369 (99.5) 0.645
Internal 
medicine
3 (0.8) 364 (99.2)
*Internal medicine total response = 367; OBGYN total response = 371
OBGYN = obstetrics and gynaecology.
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to confidence, and simulation-based education 
can be used to build confidence because it provides 
opportunities to practice difficult cases without fear of 
errors.11,13 
High-fidelity simulators were used in the MSSC 
to train students from two specialties; the students’ 
satisfaction demonstrated that, when the high-fidelity 
simulation was facilitated in the form of small groups, 
it was preferred to any other laboratory experience.14 
The noticeable difference in mean values showed that 
students in group one were more satisfied than students 
in group two after attending the simulation sessions. 
Also, results with a low standard deviation in both 
groups showed that there was little variation among 
the students’ opinions; most of the students attending 
the simulation sessions were satisfied. However, two 
major statements about relevance to clinical practice 
and usefulness of the debriefing sessions received a 
significantly different response from both groups. 
The students in group one felt that the sessions 
were more relevant to their clinical practice than 
the students in group two. This finding suggests that 
group one learners found simulation-based sessions 
helpful in acquiring specific medical skills required 
in the OBGYN specialty. Similarly, group one scored 
higher than group two on the statement concerning 
the debriefing sessions’ usefulness. Although both 
groups’ sessions were conducted similarly, using 
related techniques, resources, high-fidelity manikins, 
part-task trainers and standardised patients, group 
one indicated a higher percentage of satisfaction than 
group two students for every statement.
Students usually do not receive opportunities to 
practice certain clinical cases in the OBGYN specialty 
due to the risk of complications and the critical nature 
of some cases. Also contributing to this shortage 
of opportunities is the desire to prevent patient 
discomfort, maintain patient privacy and remain 
culturally sensitive. Furthermore, opportunities are not 
often available in real-time learning in this specialty 
due to patient safety issues, which is an important 
consideration. In AGU, teaching in this specialty was 
previously done using traditional medical education 
methods in which theoretical knowledge was given 
in didactic sessions and students later observed some 
cases or practiced on patients.15 Although teaching in 
internal medicine was done in the same way, there are 
generally fewer privacy and cultural issues restraining 
students from practicing in ward-based teaching. 
Ultimately, medical simulation is similar to real-time 
cases, but it provides increased accuracy and no fear 
of errors.16 The students in group one, therefore, might 
have found the sessions to be closer to the reality of 
clinical practice, in addition to providing training in 
an area otherwise not available to them. The results 
demonstrated that the students found combining 
the simulation with traditional medical education 
methods in the OBGYN specialty useful for reducing 
the shortcomings of medical errors due to lack of 
practice.17 
Although this study did not aim to compare 
simulation-based teaching with clinical placements, 
previous studies have recommended that simulated 
sessions should only be an addition to medical 
curricula and should not replace clinical placements.18 
The present study found high satisfaction levels of 
students in simulation sessions, suggesting that more 
sessions should be planned for various specialties such 
as anaesthesia, intensive care medicine, radiology and 
emergency medicine and for paramedics, nurses and 
respiratory therapists.19–21 Expanding exposure to 
simulations would provide learning experiences that 
can improve healthcare practices broadly. Simulation-
based training might also play a vital role in increasing 
the competence of undergraduates and junior doctors, 
especially in acute clinical cases which are difficult to 
practice because of their rarity and life-threatening 
nature.22
Although the outcomes showed that students 
were satisfied with the sessions overall, this study 
faced some limitations. Open-ended comments or 
suggestions were not gathered on the feedback forms; 
adding them might yield qualitative information 
about how students understood the scenarios or 
might present more informed differences between 
the groups. Although information on participants’ 
genders were not collected, having that data would 
have been helpful in analysing the results, particularly 
for the OBGYN speciality where male students receive 
fewer chances to practice with real cases due to patient 
preferences. Future studies, therefore, should enquire 
about the participants’ gender for more clarity in 
the analyses. This study was conducted with a small 
sample size and only two specialties; hence, the 
findings cannot be generalised. Another study with an 
increased sample size could be planned after one or 
two years so that there is sufficient time for the courses 
offered at the centre to be evaluated and improved if 
necessary. Moreover, longitudinal studies could also 
be conducted to detect changes in responses over 
time. The findings of the study will be utilised to plan 
advancements in the centre and future simulation 
training. Although simulation-based learning in this 
study was specific to two specialties only, the study’s 
findings can be modified to design courses applicable 
to more specialties.
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Conclusion
This study found a high student satisfaction of 
simulation sessions, indicating that they found 
simulation-based learning helpful for improving their 
skills. OBGYN students were more satisfied with the 
sessions compared to internal medicine students. 
These results were probably due to the fact that 
simulations are useful for improving clinical skills 
that require hands-on practice but are difficult to 
perform. Relatively few opportunities to perform these 
skills are available due to the critical nature of some 
cases, patient privacy concerns and a desire to avoid 
patient discomfort in specialties such as gynaecology. 
Concrete, real-life encounters produce higher 
knowledge and skill retention and help improve the 
future practices of students. Similarly, undergraduates 
can learn both technical and non-technical skills using 
simulation-based training including managing rare 
cases, developing appropriate knowledge, attitudes, 
and communication skills and directing teams and 
resources. This study will help university curriculum 
planners and stakeholders add further simulation 
sessions for different specialities and improve 
educational experiences.
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